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Apart from the well-known allergic manifestations, called dermatophytids,
dermatophytes seldom cause systemic involvement. Amongst the rare der-
matophytids, there is described an erythema nodosum-like eruption, associated
with a conspicuous vascular reaction, which, however, is of a transitional nature
and never results in permanent damage to the affected vessels. While the
etiology of thrombo-angiitis obliterans is still obscure, one of the outstanding
and clear features of the disease is the inflammatory character of the reaction of
the blood vessels. On the basis of this observation, Winiwarter (1) and Burger
(2) considered it as an infection. Similar was the concept of Goodman (3), but
he was even more specific in that he regarded an attenuated typhus virus as the
cause of the disease. Thompson (4) and Naide (5) found in their cases of
thrombo-angiitis obliterans a chronic dermatophytosis of the toes and toenails
and on the basis of their observation suggested that thrombo-angiitis obliterans
may be caused by dermatophytes. It was assumed that the fungous elements
either became concentrated in the blood vessels, or that the endothelium of the
affected vessels was sensitized to the antigen of fungi. Neither author offered
experimental support for the hypotheses. The following animal experiments
were undertaken for the purpose of investigating the etiological role of fungi in
thrombo-angiitis obliterans.
METROD AND PROCEDURE
Eight castrated rabbits were infected with Trichophyton purpureum, according to the
method described by Reiss (6). The lesions on the skin were of chronic nature and lasted
for one and one-half years. During the last six months, before the rabbits were sacrificed,
bi-weekly intravenous injections were given of a heavy spore suspension of Trichophyton
purpureum, grown in four per cent glucose agar. At the time when the rabbits were killed,
all the animals disclosed a widespread cutaneous infection involving in most cases almost
the entire abdominal wall. Trichophytin (1:30 dilution) gave at no time a positive re-
sponse. There was no evidence of an infection on the legs and none of the animals showed
signs of an impairment in their movement.
All the animals were killed with chloroform narcosis. Specimens were taken from all
parenchymal organs and cultures for fungi were made from these organs as well as from
the heart. All the thoracic and abdominal organs were removed and the rabbits stored
in an icebox overnight to permit loss of rigor. The next day a cannula was inserted into
the abdominal aorta and blood was forced out with warm saline until a fairly clear water
returned from the abdominal vein. Then an injection mass was introduced through the
same cannula at a pressure of 80 mm. Hg. This mass is slightly modified by Dock (as
applied by Ferguson and co-workers (7) of that originally suggested by Schlesinger (8) for
heart iiljections and consisted of:
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The injection pressure was maintained until the injection mass trickled out from the cor-
responding abdominal vein. The mixture was fluid at 40°C. and in order to allow the mass
to harden, the animals were returned again to the icebox. All the animals were immediately
fluoroscoped in order to cheek on the completeness of the technique. Roentgenograms were
taken the following day and this was followed by dissecting the hind legs of the animal and
separating the large vessels for histopathological examinations.
COMMENT
The roentgenograms of the hind legs gave no evidence of a gross vascular
damage in any animal. While minor endo- or perithelial changes might remain
unnoticed by X-ray pictures, no changes whatsoever were seen in the sections of
the vessels. The internal organs, as expected, gave equally no evidence of
inflammatory changes. To our present knowledge of the biology of Tric.hophytort
purpureum, this observation is an additional evidence that this fungus has no af-
finity for any other tissues but to highly keratinized structures such as the palms,
soles, nails and very rarely the hair. This is furthermore corroborated by the
fact that in none of the animals was a positive culture obtained from the internal
organs, despite several intravenous injections. The keratoptropism of this
species is particularly evident since this fungus hardly ever causes an acute
inflammatory reaction such as vesicle formation or an involvement of the cutis.
For that very reason it was not expected to presume that vascular changes of
any kind could be produced in these animals.
It should, however, be mentioned that according to Lewis and Hopper (9) in
about 50 to 60 per cent of Trichophyton purpureum infection in man, an immedi-
ate urticarial reaction is observed, which disappears within a few hours. This
indicates an urticarial type of sensitization of the blood vessels by fungous prod-
ucts as first reported for Trichophytons by Sulzberger and Kerr (10). Since the
fungus has not been demonstrated in deeper tissues nor in the circulating blood,
some exocellular component of the fungus may create the allergic reaction.
While no opinion is expressed as to the etiology of thrombo-angiitis obliterans,
it appears significant that Silbert (11) could not observe any progression of the
disease in his cases in which a chronic dermatophytosis of the toes persisted.
But on the other hand, a uniform progression of the disease was noticed in all
patients who continued smoking.
CONCLUSION
Eight rabbits affected by a chronic dermatophytosis caused by Trichophyton
purpureum and intravenously injected with a heavy spore suspension of the
fungus failed to develop vascular changes. These experiments, however, give
only evidence that the vascular system of rabbits does not show any suscepti-
bility to chronic infection caused by Trichophyton purpureum. While no con-
clusion can be drawn concerning one species from observation on another, certain
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clinical data support the idea that thrombo-angiitis obliterans is not caused by
Tricophyton purpureum. According to Snapper (12) thrombo-angiitis obliterans
has an incidence among the Chinese similar to that observed in the Western
Hemisphere, although chronic dermatophytoses are more prevalent than in the
U. S. A. In the large experience with fungous infections among the natives of
China, one of the authors (F. R.) did not observe a single case of thrombo-
angiitis obliterans.
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